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Description
FIELD OF THE INVENTION

[0001] The present invention generally relates to im-
aging systems, and, more particularly, to fluoroscopic ra-
diographic imaging systems utilizing a miniature imaging
apparatus.

BACKGROUND OF THE INVENTION

[0002] Fluoroscopic radiographic imaging systems
provide non-invasive means of imaging bone and tissue.
Fluoroscopy is the term that describes the process of
obtaining multiple radiographic images at regular inter-
vals and displaying them in sequence to create a video
image of the anatomy being examined.

[0003] A conventional mini imaging apparatus, such
as, for example, a mini "C-arm" imaging apparatus may
comprise a C-arm assembly, an arm assembly, and a
cabinet. The range of motion of the C-arm assembly and
the arm assembly controls the operator’s ability to posi-
tion the C-arm assembly relative to the patient. Limita-
tions in the displacement of the C-arm assembly can in-
hibit the operator’s ability to image the patient in various
operational and clinical scenarios.

[0004] The arc depth of a mini C-arm controls the op-
erator’s ability to access patient anatomy during a fluor-
oscopic examination, whether surgical or clinical. The C-
arm movement is typically made of circular arcs to con-
nect an x-ray source to an image intensifier at the pre-
scribed distance, which limits the arc depth.

[0005] Accordingly, itis desirable to have a C-arm with
a greater arc depth as well as a greater vertical range of
motion.

SUMMARY OF THE INVENTION

[0006] In accordance with various exemplary embod-
iments, an imaging system comprises a mechanism con-
figured to provide vertical and rotational motion to an im-
aging arm.

[0007] In an exemplary embodiment, an imaging ap-
paratus comprises an arm assembly coupled to an im-
aging arm. The arm assembly comprises a shoulder joint,
an elbow joint, and an articulation assembly. The shoul-
der joint is configured to travel a vertical distance and
provide rotational movement. The imaging arm compris-
es a first end and a second end. As such, the imaging
apparatus is configured to provide radial motion along a
path equal to the length of the arm assembly and the
imaging arm along the vertical distance and the horizon-
tal distance of the shoulder joint. An imaging apparatus
according totheinvention is defined in independent claim
1. Preferred embodiments are defined in the dependent
claims.

[0008] Animaging apparatus according to the pream-
ble of claim 1 is known from US 5521957 A.
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BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0009] A more complete understanding of the present
invention may be derived by referring to the detailed de-
scription and claims when considered in connection with
the Figures, where like reference numbers refer to similar
elements throughout the Figures, and:

FIG. 1A is a block diagram describing an imaging
apparatus;

FIG. 1B illustrates an imaging apparatus in accord-
ance with an exemplary embodiment;

FIG. 2 illustrates the range of vertical motion of an
imaging apparatus;

FIG. 3A illustrates a C-arm assembly;

FIG. 3B illustrates a U-arm assembly in accordance
with the present invention;

FIG. 4 illustrates an exploded view of a shoulder joint
in accordance with an exemplary embodiment; and
FIGS. 5A and 5B illustrate a pair of soft stops.

DETAILED DESCRIPTION OF THE INVENTION

[0010] The following description is of exemplary em-
bodiments of the invention only, and is not intended to
limit the scope, applicability, or configuration of the in-
vention in any way. Rather, the following description is
intended to provide a convenient illustration for imple-
menting various embodiments. As will become apparent,
various changes may be made in the function and ar-
rangement of the elements described in these embodi-
ments without departing from the scope of the invention
as set forth in the appended claims.

[0011] The ability to position imaging components rel-
ative to a patient can provide a convenience, a clinical
advantage, and a safety advantage in that an imaging
device can be made to accommodate the patient’s limited
mobility. As an example, when imaging a load bearing
knee view in a clinical environment, the patient may be
required to stand on the damaged or sore knee if the
imaging assembly cannot be lowered to capture the re-
quired image while the patient is in a more comfortable
position. Additionally, the patient may also have to stand
on a stool or series of steps that places the patient and
physician at increased risk of falling during the examina-
tion or stressing the injured anatomy further during the
examination.

[0012] Thus, an increased vertical range in motion of
the imaging assembly allows for imaging a patient in a
variety of positions. Such imaging positions may include
a shoulder of a standing patient in a clinical environment,
or in a surgical environment, a shoulder view of a patient
in a beach chair, as well as, knee views of a patient on
an elevated table. An increase in arc depth allows an
operator of the imaging apparatus to more easily access
patient anatomy during examinations. Increasing the
maximum range of height and the arc depth allows for
maximum versatility of the imaging system, greater ac-
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commodation of patient anatomy, and variety in patient
positioning.

[0013] In an exemplary configuration and with refer-
encetoFIG. 1A, aminiimaging apparatus 10 is provided.
Mini imaging apparatus 10 generally comprises an im-
aging arm assembly 12, an arm assembly 14, a shoulder
joint 34, and a cabinet 16. In an exemplary configuration,
arm assembly 14 is operatively coupled to shoulder joint
34 and imaging arm assembly 12. Imaging arm assembly
12 is configured to support an x-ray source and an x-ray
sensor and may comprise one or more supports a body,
and one or more rotation mechanisms. Arm assembly 14
is configured to provide horizontal and vertical rotational
movement and support imaging arm assembly. Further,
arm assembly 14 may comprise one or more sections
and joints. Shoulder joint 34 is also coupled to cabinet
16. Shoulder joint 34 is configured to provide vertical and
rotational movement of arm assembly 14 with respect to
cabinet 16. In an exemplary configuration illustrated in
FIG. 1B, Cabinet 16 includes movable base 18, body
portion 20, and at least one monitor 22. In another ex-
emplary configuration, body portion 20 contains a verti-
cally oriented rod 24. Cabinet 16 and the electrical sub-
systems contained therein can be operated by a foots-
witch control 26, a series of controls located on the outer
housing of the x-ray source and keyboard associated
therewith. The electrical subsystems are contained with-
in body portion 20 (not shown). An image receptor, such
as for example an image intensifier and/or a flat panel
detector, receives photons from an x-ray source, by any
method or system now known or hereinafter devised. The
image receptor converts the x-ray to a manipulable elec-
trical signal that is transmitted to an image processing
unit (not shown). The image processing unit may be any
hardware and/or software system, now know or herein-
after devised, configured to receive an electrical signal
and convert the signal into an image. In an exemplary
configuration, the image processing unit interprets the
electrical signals from the image receptor and is able to
produce a high-resolution moving image and display the
moving image on monitor 22. The image processing unit
can be configured to manipulate the image by: removing
noise from the image; reducing motion-blur through the
averaging multiple frames; rotating the image clockwise
or counterclockwise; and or increasing or decreasing im-
age brightness and contrast. The image processing unit
can be configured to provide automatic control to x-ray
source. The image processing unit can be configured to
record the post-processed image to a printer, directly to
remote workstation(s) or storage server(s) via industry
standard electronic communications protocols, or via an
externally connected solid state media device. The image
processing unit may be coupled to a network. The image
processing unit may also be configured to electrically
communicate via an analog or digital signal to provide
data to a diagnostic medical information broker system.
The diagnostic medical information broker system may
be in electronic communication with a patient electronic
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medical record or electronic health record (collectively
"EMR"). As such, the diagnostic medical information bro-
ker system provides for, among other things, the relaying
of diagnostic medical information and/or patient informa-
tion between a medical diagnostic modality, including for
example miniimaging apparatus 10 and an EMR system.
For more details related to an exemplary system and
method, see, for example, the system disclosed in U.S.
Serial Number 61/239,001 filed on September 1, 2009
entitled "Diagnostic Medical Information Broker System".
In an exemplary configuration and with continued refer-
ence to FIG. 1B, arm assembly 14 allows imaging arm
assembly 12 to reach virtually any point in space within
aradius equal to the length of arm assembly 14 and the
length of imaging arm assembly 12. When coupled to-
gether arm assembly 14 and imaging arm assembly 12
provide for an azimuth of substantially 360 degrees of
motion with respect to cabinet 16. Further, the coupling
of arm assembly 14 to cabinet 16 provides for an eleva-
tion adjustment (e.g. vertical displacement along the
shaft of the coupling of arm assembly 14) with respect
to cabinet 16 along the length of arm assembly 14. Arm
assembly 14 may comprise one or more segments, such
as for example first arm 32 and second arm 36. Further,
arm assembly 14 can include, a shoulder joint 34, an
elbow joint 38 and an articulation assembly 40. First arm
32 includes a firstend 42 and a second end 44. First end
42 is coupled to cabinet 16 at shoulder joint 34. Second
arm 36 is coupled to second end 44 at elbow joint 38.
Second arm 36 is also coupled to articulation assembly
40. Shoulder joint 34 may be any mechanism configured
to provide vertical movement and rotational movement.
Shoulder joint 34 may be coupled to any suitable vertical
displacement mechanism, including for example, a rod,
agear and track assembly, a manual, hydraulic, or pneu-
matic lift assembly, and the like. In an exemplary embod-
iment, shoulder joint 34 is slidably coupled with rod 24
along the length of rod 24, thereby providing movement
in a vertical direction along the axis of rod 24. Further,
shoulder joint 34 is rotatably coupled with a rod 24 along
the axis of rod 24, thereby providing rotational movement
of first arm 32 about rod 24. The coupling of first arm 32
torod 24 provides rotational movement as well as vertical
movement of first arm 32, and thus, movement of arm
assembly 14 with respect to cabinet 16. Vertical adjust-
ment of arm assembly 14 with respect to cabinet 16 may
be performed by a manual vertical adjustment mecha-
nism 44, which causes shoulder joint 34 to move vertically
on rod 24. Vertical adjustment mechanism 44 may com-
prise, for example, a telescoping sleeve, a motorized
worm gear, a worm gear with manual crank, a gas spring
assisted piston in shaft, a die spring assisted piston in
shaft, a linear actuator, a servomotor, a linear rack and
hand cranked pinion, a linear rack and motorized pinion,
or various combinations of the foregoing mechanisms
and the like. It should be understood that any suitable
vertical adjustment mechanism now known or hereinafter
devised may be used.
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[0014] In an exemplary configuration and with refer-
ence to FIG. 4, vertical adjustment mechanism 44 com-
prisesrod 24, and vertical locking mechanism 88. Vertical
adjustment mechanism 44 may be an suitable mecha-
nism for lifting arm assembly 14 in a vertical direction,
including for example, a pneumatic mechanism, a hy-
draulic mechanism, a manual mechanism, an electric
mechanism, and the like. Vertical locking mechanism 88
may be any device suitable for locking vertical adjustment
mechanism in place, including for example, a spring and
detent assembly, a compression assembly, a threaded
locking assembly, a pin assembly, and the like. In an
exemplary embodiment, rod 24 is coupled to cabinet 16
by a pair of mounting blocks 90, 92. Furthermore, rod 24
may comprise a slot shaft 94 and a gas spring shaft 96.
Inthis embodiment, the lower portion of rod 24 is received
in a collar 98, which is, in turn received in mounting block
92. As vertical locking mechanism 88 is unlocked, shoul-
der joint 34 moves vertically on rod 24, thereby providing
a height adjustment of arm assembly 14 with respect to
cabinet 16.

[0015] Thus, by providing a height adjustment where
arm assembly 14 is coupled to cabinet 16, a greater over-
all range of motion may be obtained, as shown in FIG.
2. This height adjustment adds a range of motion that
was previously only attainable by increasing the length
of the flex arm height adjustment (second arm 36), or
making the overall arm assembly longer to achieve great-
erradial motion. The increased height range provided by
the height adjustment is shown in FIG. 2 at reference
numeral 13. With the addition of the height adjustable
shoulder geometry, arm assembly 14 can be reposi-
tioned relative to cabinet 16 in addition to the vertical
range of motion provided by arm assembly 14 alone. As
such, an overall increase in vertical range is provided,
as shown in FIG. 2 at reference numeral 11, without
lengthening the components of arm assembly 14 or add-
ing additional counterweight to cabinet 16.

[0016] Referring again to FIG. 1B and in an exemplary
configuration, second end 44 of first arm 32 can be cou-
pled with a first end 48 of second arm 36 at elbow joint
38. Elbow joint 38 provides rotational and pivotal move-
ment between first arm 32 and second arm 36. Elbow
joint 38 rotatably couples first arm 32 to second arm 36
along a vertical axis 50, thereby providing rotational
movement of second arm 36 with respect to first arm 32
and first arm 32 with respect to second arm 36. Further,
elbow joint 38 rotatably couples second arm 36 to first
arm 32. Rotational connection 52 allows second arm 36
to rotate with respect to first arm 32 about elbow joint 38
and, thus allows imaging arm assembly 12 to be moved
vertically.

[0017] In an exemplary configuration a second end 54
of second arm 36 couples imaging arm assembly 12 to
arm assembly 14 at articulation assembly 40. As such,
articulation assembly 40 provides a rotational connection
56 along a horizontal axis 58, a rotational connection 60
about a vertical axis 62, and a rotation connection 64
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about a horizontal axis 66. Articulation assembly 40 pro-
vides for counter-balanced, rotational, orbital, and pivotal
movement of imaging arm assembly 12. Mini imaging
apparatus 10 may comprise any suitable x-ray capture
technology. In an exemplary configuration, mini imaging
apparatus 10 comprises an image intensifier. The image
intensifier may be configured to amplify diagnostic x-rays
to create an output image of an anatomy, such as for
example a hand, a knee, and the like. Similarly, mini im-
aging apparatus 10 may comprise a flat panel detector.
The flat panel detector may be any sensor for detecting
x-rays and capturing a diagnostic image, now known or
hereinafter devised. The flat panel detector may be of
any suitable type, including amorphous silicon detectors,
amorphous selenium detectors, and plasma based de-
tectors. In an exemplary configuration, the flat panel de-
tector is configured capture x-ray emitted from an x-ray
source, which are converted to adigitalimage(s) or digital
video. In an exemplary embodiment, the image intensifier
or flat panel detector are employed in mini-imaging sys-
tems to provide lower doses of radiation to a patient.

[0018] With reference to FIG. 3A, an exemplary con-
figuration of imaging arm assembly 12 of a mini C-arm
is illustrated. In an exemplary embodiment, imaging arm
assembly 12 may include an arm channel 68, a neck 70,
image intensifier 74, and an x-ray source 76. Arm channel
68 may be a rigid track contained within a body that is
curved along the arc of a circle. Imaging arm assembly
12 may be coupled with articulation assembly 40 by an
arm mount 72. Arm mount 72 may include an adjustment
mechanism 78 that moves within arm channel 68 to allow
orbital movement and/or rotational of imaging arm as-
sembly 12 with respect to articulation assembly 40. X-
ray source 76 and image intensifier 74 may be mounted
at opposed locations on arm channel 68, such that x-ray
source 76 and image intensifier 74 face each other. Im-
age intensifier 74 is mounted to a lower portion 80 of arm
channel 68. Neck 70 is coupled with an upper portion 82
of arm channel 68. Neck 70 is coupled to x-ray source 76.
[0019] In an exemplary configuration image intensifier
74 is oriented on arm channel 68 such that an arc depth
84 and a source to intensifier distance 86 (SID 86) are
created. Arc depth 84 is measured from the center of the
image intensifier 74 to the back of the C-channel. SID 86
is measured from the image intensifier 74 and/or the flat
panel detector 75 to x-ray source 76. According to the
invention and with reference to FIG. 3B, imaging arm
assembly 12 is configured as a U-arm. Imaging arm as-
sembly 12 comprises a main body 69, a first support 71,
a second support 73, a flat panel detector 75 and an x-
ray source 76. As discussed above, main body 69 may
be configured to couple to arm mount 72, thereby pro-
viding orbital movement of imaging arm assembly 12.
First support 71 and second support 73 may be coupled
to main body 69 as an assembly and/or integrally formed
with main body 69 as a single piece. Furthermore, x-ray
source 76 may be removably coupled to first support 71.
Similarly, flat panel detector 75 may be removably cou-



7 EP 2 408 375 B1 8

pled to the second support 73. Main body 69 has a curved
and/or semi-circular shape. When coupled to main body
69, first support 71 and second support 73 may be sub-
stantially parallel to one another. As such, this configu-
ration has a "U" shape. The arc of main body 69 provides
for the substantially parallel configuration between first
support 71 and second support 73. Where flat panel de-
tector 75 is employed, the "U" shaped geometry can be
effectively employed to limit the overall package size of
imaging arm assembly 12. The decrease in the overall
package size is accomplished by taking advantage of the
low profile of flat panel detector 75. The "U" shaped ge-
ometry also provides for an arc depth 84 similar to that
of an imaging system employing an image intensifier as
shown in FIG. 3A, while having a smaller overall package.
The "U" shaped geometry also provides for exposure of
flat panel detector 75 to x-ray source 76. As such, the
diagnostic surface of flat panel detector 75 may be sub-
stantially parallel with the emitting face of x-ray source
76. Further, the diagnostic surface of flat panel detector
75 may be inline with x-ray source 76, such that substan-
tially the entire diagnostic surface of flat panel detector
75 is exposed to the emissions of x-ray source 76.
[0020] Additionally, arc depth 84 of imaging arm as-
sembly 12 controls the operator’s ability to access patient
anatomy during a fluoroscopic examination, whether sur-
gical or clinical. For example, in a surgical environment
during a hand case the operator will position imaging arm
assembly 12 around a special table called an "arm-
board." The arm board is used to support the patient’s
upper extremity anatomy. As the operator is limited by
sterile surgical barriers as to the directions of approach
to position imaging arm assembly 12, greater arc depth
84 allows a larger range of imaging area without reposi-
tioning the patient or various operating room apparatus.
Greater arc depth 84 also allows greater space in which
the surgeon can work during an examination in which the
fluoroscope is present. This will allow greater maneuver-
ability for tools and surgical or clinical techniques with
imaging arm assembly 12 positioned in the examination
space.

[0021] Furthermore, arc depth 84 has been limited in
traditional mini C-arm designs to a size compatible with
the FDA requirement for amini C-arm source to intensifier
distance of no greater than 45cm, as prescribed by Fed-
eral Regulation 21CFR § 1020.32(g)(2) (2005). As the
C-channels have typically been circular arcs to connect
the source to image intensifier 74 at the prescribed dis-
tance, the arcdepth has been limited as well. The addition
of neck 70 to a traditional C-channel allows for a greater
arc depth while retaining the FDA specified x-ray source
76 to image intensifier 74 distance. Similarly, employing
the "U" shaped geometry with first support 71 and second
support 73, illustrated in FIG. 3B allows for a greater arc
depth while retaining the FDA specified x-ray source 76
to flat panel detector 75 distance and providing for a
smaller overall package.

[0022] Inexemplaryoperationtheimages are captured
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as x-ray photons and are projected toward the image
intensifier and/or flat panel detector. The x-ray photons
are converted to an array of electrical signals, which are
in turn processed and displayed as either a single radi-
ographic image, or in sequence as a video stream. In an
exemplary operation, the video signal is broadcast to the
monitor in as close to real time as possible. When a user
is operating a system in this video mode, it is referred to
as "live fluoroscopic imaging" or "fluoroscopy." Upon the
completion of fluoroscopy, a still capture of the last single
radiographic image displayed is retained and displayed
until the next exposure or series of exposure begins. This
is referred to as Last Image Hold or "LIH."

[0023] Togovern movement between imaging arm as-
sembly 12 and arm assembly 14, stopping devices can
be used, for example, referring now to FIGS. 5A and 5B
and in accordance with an exemplary configuration, the
stopping devices can comprise a pair of soft stops 88,
90 configured to govern movement of imaging arm as-
sembly 12 and arm assembly 14. Soft stop 88 is included
on elbow joint 38 and articulation assembly 40. In an
exemplary configuration, soft stop 88 includes an elbow
block stop 92, an elbow shaft 94, and at least one rotation
bumper 96 having a peg 98 and bumper stops 100. Fur-
thermore, elbow shaft 94 and rotation bumpers 96 are
received in elbow block stop 92.

[0024] In an exemplary configuration, soft stop 90 in-
cludes an articulation block 102 and a bumper stop 104.
Articulation block 102 is received in a groove on arm
channel 68. Moreover, arm mount 72 is coupled with ar-
ticulation block 102 thereby providing orbital movement
of imaging arm assembly 12 with respect to articulation
assembly 40.

[0025] The lateral motion of arm assembly 14 and im-
aging arm assembly 12 relative to cabinet 16 is referred
to by the industry term "wig-wag." This lateral motion is
controlled in range to prevent mechanical instability of
mini imaging apparatus 10. When moving a standard C-
arm imaging assembly through the lateral range of mo-
tion relative to the cabinet, the motions are typically
stopped abruptly by metal on metal stopping points. With
the addition of bumper stops 100 on a series of pegs 98
within elbow block stop 92 (which control the range of
motion) and bumper stop 104 within arm channel 68, the
lateral motion is cushioned when bumping up against the
end of a range of motion. This limits component wear
and tear, and provides the user a softer more pliable stop
when reaching the end of a range of motion. The softer
stopping is beneficial when imaging arm assembly 12 is
potentially close to a patient and/or a sterile field in which
precise positioning is essential to the accurate imaging
of the patient.

[0026] The present invention has been described with
reference to various exemplary embodiments. However,
many changes, combinations, and modifications may be
made to the exemplary embodiments without departing
from the scope of the present invention. For example,
the various components may be implemented in alternate
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ways. These alternatives can be suitably selected de-
pending upon the particular application or in considera-
tion of any number of factors associated with the opera-
tion of the system.

[0027] When a phrase similar to "at least one of A, B,
or C" or"at least one of A, B, and C" is used in the claims,
Applicantsintend the phrase to mean any of the following:
(1) atleast one of A; (2) at least one of B; (3) atleast one
of C; (4) at least one of A and at least one of B; (5) at
least one of B and at least one of C; (6) at least one of A
and at least one of C; or (7) atleast one of A, at least one
of B, and at least one of C.

Claims

1. Animaging apparatus comprising: a movable base
(18);
an arm assembly (14) coupled to said movable base,
said arm assembly (14) comprising;
a shoulder joint (34) coupled to said movable base;
a first arm (32) coupled to said shoulder joint (34),
wherein said shoulder joint (34) is configured to pro-
vide vertical movement and rotational movement of
said first arm with respect to said movable base;
a second arm (36) coupled to said first arm (32) at
an elbow joint (38); and
an imaging arm assembly (12) coupled to said sec-
ond arm (36) at an articulation assembly (40), said
imaging arm assembly comprising an x-ray source
(76) and a flat panel detector (75) positioned oppo-
site the x-ray source (76); characterised in that said
imaging arm assembly (12) comprises a first support
(71) and a second support (73) coupled to a curved
or semicircular main body (69), the first support (71)
extending substantially parallel to the second sup-
port (73), wherein the first support (71), the second
support (73), and the curved or semicircular main
body (69) substantially form a U-shape, wherein said
x-ray source (76) is coupled to an end of the first
support (71), and said flat panel detector (75) is cou-
pled to an end of the second support (73) opposite
the x-ray source (76).

2. The imaging apparatus of claim 1, wherein said im-
aging arm assembly further comprises a support
member (72) coupled to said articulation assembly,
said main body having a first end, a second end, and
a channel between said first end and said second
end.

3. Theimaging apparatus of claim 2, wherein said sup-
port member further comprises a movement mech-
anism (78) coupled to said main body.

4. Theimaging apparatus of claim 3, wherein said main
body is configured to slide along said movement
mechanism.
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5. The imaging apparatus of claim 2, further compris-
ing:

an operator input; and
adisplay configured to display outputs from said
flat panel detector.

6. The imaging apparatus of claim 1, wherein said im-
aging apparatus is configured to provide radial mo-
tion along a path equal to the length of said arm as-
sembly and said imaging arm along a vertical path
and a rotational path.

7. The imaging apparatus of claim 6, wherein said
shoulder joint is configured to provide at least a por-
tion of said vertical path.

8. The imaging apparatus of claim 2, wherein said im-
aging arm is configured to rotate along said channel.

Patentanspriiche

1. Bildgebungsgerat, umfassend: bewegliche Basis
(18);
Armanordnung (14), die mit der beweglichen Basis
gekoppelt ist, wobei die Armanordnung (14) um-
fasst;
Schultergelenk (34), das an die bewegliche Basis
gekoppelt ist;
ersten Arm (32), der mit dem Schultergelenk (34)
gekoppelt ist, wobei das Schultergelenk (34) so ein-
gerichtet ist, dass es eine vertikale Bewegung und
eine Rotationsbewegung des ersten Armes in Bezug
auf die bewegliche Basis liefert;
zweiten Arm (36), der mit dem ersten Arm (32) an
einem Eckstlick (38) gekoppelt ist; und
Bildgebungsarmanordnung (12), die mit dem zwei-
ten Arm (36) an einer Artikulationsanordnung (40)
gekoppelt ist, wobei die Bildgebungsarmanordnung
eine Rontgenquelle (76) und einen Flachdetektor
(75) umfasst, welcher gegeniiber der Réntgenquelle
(76) angeordnet ist;
dadurch gekennzeichnet, dass die Bildgebungs-
armanordnung (12) eine erste Stiitze (71) und eine
zweite Stltze (73) umfasst, welche mit einem ge-
krimmten oder halbkreisformigen Hauptkorper (69)
gekoppelt sind, wobei sich die erste Stitze (71) im
Wesentlichen parallel zu der zweiten Stiitze (73) er-
streckt, wobei die erste Stiitze (71), die zweite Stiitze
(73) und der gekrimmte oder halbkreisférmige
Hauptkorper (69) im Wesentlichen eine U-Form bil-
den,
wobei die Rontgenquelle (76) an ein Ende der ersten
Stitze (71) gekoppeltist, und der Flachdetektor (75)
an ein Ende der zweiten Stitze (73) gegeniiber der
Réntgenquelle (76) gekoppelt ist.



11 EP 2 408 375 B1 12

2. Bildgebungsgerat gemafR Anspruch 1, wobei die
Bildgebungsarmanordnung ferner ein Stutzbauteil
(72) umfasst, das an die Artikulationsanordnung ge-
koppelt ist, wobei der Hauptkorper ein erstes Ende,
ein zweites Ende und einen Kanal zwischen dem
ersten Ende und dem zweiten Ende aufweist.

3. Bildgebungsgerat gemal Anspruch 2, wobei das
Stutzbauteil ferner einen Bewegungsmechanismus
(78) umfasst, der an den Hauptk&rper gekoppelt ist.

4. Bildgebungsgerat gemal® Anspruch 3, wobei der
Hauptkorper so eingerichtet ist, dass er am Bewe-
gungsmechanismus entlang gleitet.

5. Bildgebungsgeratgeman Anspruch 2, ferner umfas-
send:

Bedienereingabe; und
Display, das so eingerichtet ist, dass es Aus-
gange von dem Flachdetektor anzeigt.

6. Bildgebungsgerat gemal Anspruch 1, wobei das
Bildgebungsgerat so eingerichtet ist, dass es eine
radiale Bewegung entlang eines Pfades liefert, wel-
cher der Ladnge der Armanordnung und des Bildge-
bungsarms entlang eines vertikalen Pfades und ei-
nes Rotationspfades entspricht.

7. Bildgebungsgerat gemal Anspruch 6, wobei das
Schultergelenk so eingerichtet ist, dass es mindes-
tens einen Abschnitt des vertikalen Pfades liefert.

8. Bildgebungsgerat gemal Anspruch 2, wobei der
Bildgebungsarm so eingerichtet ist, dass er entlang
des Kanals rotiert.

Revendications

1. Appareil d'imagerie comprenant : une base mobile
(18);
un ensemble de bras (14) couplé a ladite base mo-
bile, ledit ensemble de bras (14) comprenant :

une articulation d’épaule (34) couplée a ladite
base mobile ;

un premier bras (32) couplé a ladite articulation
d’épaule (34), ouladite articulation d’épaule (34)
est configurée pour permettre un déplacement
vertical et un déplacement de rotation dudit pre-
mier bras par rapport a ladite base mobile ;
undeuxiéme bras (36) couplé audit premier bras
(32) au niveau d’une articulation de coude (38) ;
et

un ensemble de bras d'imagerie (12) couplé
auditdeuxiéme bras (36) au niveau d’'un ensem-
ble d’articulation (40), ledit ensemble de bras
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d’'imagerie comprenant une source de rayons X
(76) et un détecteur a panneau plat (75) posi-
tionné a 'opposé de la source de rayons X (76),
caractérisé en ce que

ledit ensemble de bras d’imagerie (12) com-
prend un premier support (71) et un deuxiéme
support (73) couplés a un corps principal semi-
circulaire ou courbe (69), le premier support (71)
s’étendant globalement parallelement au
deuxiéme support (73), ou le premier support
(71), le deuxiéme support (73), et le corps prin-
cipal semi-circulaire ou courbe (69) forment un
ensemble globalement en forme de U, ou ladite
source de rayons X (76) est couplée a une ex-
trémité du premier support (71), et ledit détec-
teur a panneau plat (75) est couplé a une extré-
mité du deuxiéme support (73) a 'opposeé de la
source de rayons X (76).

Appareil d’'imagerie selon la revendication 1, dans
lequel ledit ensemble de bras d'imagerie comprend
en outre un élément de support (72) couplé audit
ensemble d’articulation, ledit corps principal présen-
tant une premiére extrémité, une deuxieme extrémi-
té, et un canal entre ladite premiére extrémité et la-
dite deuxieme extrémité.

Appareil d’'imagerie selon la revendication 2, dans
lequel ledit élément de support comprend en outre
un mécanisme de déplacement (78) couplé audit
corps principal.

Appareil d’'imagerie selon la revendication 3, dans
lequel ledit corps principal est configuré pour coulis-
ser le long dudit mécanisme de déplacement.

Appareil d’'imagerie selon la revendication 2, com-
prenant en outre :

une unité d’entrée pour opérateur ; et
un écran configuré pour afficher des résultats
acquis par ledit détecteur a panneau plat.

Appareil d'imagerie selon la revendication 1, ou ledit
appareil d'imagerie est configuré pour permettre un
déplacement radial dudit ensemble de bras sur un
trajet égal a sa longueur et un déplacement dudit
bras d’imagerie sur un trajet vertical et sur un trajet
de rotation.

Appareil d’'imagerie selon la revendication 6, dans
lequel ladite articulation d’épaule est configurée pour
assurer au moins une partie dudit trajet vertical.

Appareil d’'imagerie selon la revendication 2, dans
lequel ledit bras d'imagerie est configuré pour pivoter
le long dudit canal.
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FIG. 4
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